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Descrfpti n 

Backg round of the Invention 

(1) Field of the Invention 

[0001] The present invention relates to a ceramic 
member having a plurality of fine throughholes. 

(2) Description of the Related Art 

[0002] Members having fine throughholes, used in 
products such as encoder, high-precision fine electric 
field shutter, ion current-controlling head, scale and the 
like have heretofore been made of metals, synthetic res- 
ins, etc. for their excellent processability. 
[0003] In the above products, members having fine 
throughholes are used to detect the position of the 
object to be treated or to record by or without passing, 
through the fine throughholes. a gas, a liquid, fine parti- 
cles, a Mgnt or the like. 

[0004] In recent years, higher density, higher precision 
and higher reliability have come to be required for these 
members having throughholes. 
[0005] The above requirements, however, are not sat- 
isfied with the conventional materials, i.e. metals, syn- 
thetic resins, etc. Therefore, development of a member 
made of a new material has been expected. 

Object and Summary of the Invention 

[0006] In view of the above situation, the object of the 
present invention is to provide a member having fine 
throughholes, which is made of a material of heat resist- 
ance, abrasion resistance and low thermal expansion 
and which satisfies the requirements of high density, 
high precis-: - and increased reliability to be possessed 
by such apparatuses as encoder, high-precision fine 
electric fieio shutter, ion current-controlling head, scale 
and the like. 

[0007] According to the present invention, there is pro* 
vkJed a ceramic member of an unrtarily sintered mate- 
rial having fine throughholes comprising: a ceramic 
substrate having at least one window and a thin ceramic 
plate laminated onto the substrate so as to cover the 
window, wherein the thin ceramic plate has a plurality of 
fine throughholes at the porton(s) corresponding to the 
at least one window and each hole-to-hole distance is 
70 \im or less. 

Brief Description of the Drawings 
[0008] 

Figs. 1A, 1B and 1C show an example of the 
ceramic member having fine throughholes. accord- 
ing to the present invention. Fig. 1 A is a plan views; 
Fig. 1B is a sectional view taken at the A-A line of 



Fig. 1 A; and Fig. 1C is a sectional view taken at the 
B-Blineof Fig. 1A. 

Figs. 2A. 2B and 2C show another example of the 
ceramic member having fine throughholes, accord- 
s ing to the present invention. Fig. 2A is a plan view; 
Fig. 2B is a sectional view taken at the A-A line of 
Fig. 2A; and Fig. 2C is a sectional view taken at the 
B-B line of Fig. 2A. 

Figs. 3A, 3B and 3C show still another example of 
10 the ceramic member having fine throughholes, 
according to the present invention. Fig. 3A is a plan 
view; Fig. 3B is a sectional view taken at the A-A 
line of Fig. 3A; and Fig. 3C is a sectional view taken 
at the B-B line of Fig. 3A. 
is Fig. 4 shows an example of the constitution of ion 
current-controlling head. 

Figs. 5A, 5B and 5C show an example of the consti- 
tution of electrode for electric field shutter. Fig. 5A is 
a plan view; Fig. 5B is a sectional view taken at the 
20 A-A line of Fig. 5A; and Rg. 5C is a sectional view 
taken at the B-B line of Rg. 5A. 
Rg. 6 is a explanatory drawing showing the dis- 
tance "d" between two adjacent fine throughholes. 

25 Detailed Description of the Invention 

[0009] The preferred embodiments of the present 
invention include those ceramic members having fine 
throughholes wherein the thin ceramic plate is com- 
posed mainly of partially stabilized zirconia, or the thin 
ceramic plate composed mainly of partially stabilized 
zirconia comprises crystal grains having diameters of 2 
jxm or less, or the partially stabilized zirconia in the thin 
ceramic plate is zirconia stabilized partially with 2-6 
mole % of yttrium oxide, or the fine throughholes of the 
thin ceramic plate have diameters of 70 jim or less, or 
the thin ceramic plate has a thickness of 50 ^m or less, 
or the ceramic substrate has a thickness of 80 pm or 
more. 

[001 0] Herein, the diameter of each fine throughhole 
refers to a diameter when the throughhole has a circular 
shape; a long side when the throughhole has a rectan- 
gular shape; a major axis when the throughhole has an 
elliptic shape; and the longest diagonal when the 
throughhole has a polygonal shape. The shape of each 
fine throughhole may be one of the above-mentioned 
shapes or a combination thereof. Incidentally, the diam- 
eter of each fine throughhole is taken as the average of 
the diameters of each fine throughhole at the both sides 
of thin ceramic plate. 

[0011] The distance "d" between two adjacent fine 
throughholes refers to the smallest wall thickness 
between two adjacent fine throughholes. as shown in 

Fig.6. 

[001 2] The ceramic member haying fine throughholes, 
according to the present invention can respond to a 
high-density requirement because, in the member, the 
hole-to-hole distance "<f is 70 *un or less. The ceramic 
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member further has high reliability because It is made of 
a ceramic. 

[0013] The thin ceramic plate is preferably made of 
partially stabilized zirconia. Partially stabilized zirconia 
has a small thermal expansion coefficient as compared s 
with metals, and can endow throughholes with high 
position precision ev n at high temperatures. Further, 
partially stabilized zirconia has a large strength among 
various ceramic materials and accordingly has good 
handleability, durability and reliability; moreover, it has io 
excellent corrosion resistance abrasion resistance and 
heat resistance and accordingly cat ) be applied to vari- 
ous media over a wide temperature range. 
[0014] The thin ceramic plate composed mainly of 
partially stabilized zirconia comprises crystal grains is 
having diameters of 2 um or less, preferably 1 um or 
less. This diameter range is preferred so that the thin 
ceramic plate composed mainly of partially stabilized 
zirconia can have sufficient levels of strength, abrasion 
resistance and corrosion resistance. 20 
[0015] 2-6 mole %. preferably 2.5-4.0 mole % of 
yttrium oxide is used as an agent for partial stabilization 
of zirconia. This amount of yttrium oxide is necessary in 
order for the thin ceramic plate to have sufficient levels 
of strength and abrasion resistance. 25 
[001 6] The fine throughholes of the thin ceramic plate 
have diameters of 70 um or less. Such diameters are 
preferred so that the ceramic member of the present 
invention can respond to requirements of high density 
and high precision. In order to form fine throughholes 30 
having diameters of 70 um or less, it is preferable that 
the thin ceramic plate is made of partially stabilized zir- 
conia. Each of the fine throughholes may have a differ- 
ent size from those of the other fine throughholes. When 
fine throughholes all having the same size are formed, 35 
variance of sizes of the fine throughholes after being 
fired is desirably ±5 um or less, more desirably ±3 um or 
less, so as to avoid having variance in properties. 
[0017] The thin ceramic plate has a thickness of 50 
um or less, preferably 40 um or less, more preferably 30 40 
um or less. This small thickness makes formation of fine 
throughholes easy. That is, in punching by the use of a 
die or an NC punching machine, there can be avoided 
or decreased broken pin defect variation in hole diame- 
ter at the top side and bottom side of plate, and forma- 45 
tion of fins on plate surface or on the inner surface of 
fine throughholes; and. in laser processing, there can 
be avoided or decreased said variation in hole diameter, 
said formation of fins, and processing time. Moreover, 
the above small thickness can reduce the resistance so 
which a medium such as powder, liquid or the like 
undergoes when passing through the fine throughholes 
of the plate. 

[0018] In order for the thin ceramic plate to have a 
thickness of 50 um or less, the plate is preferably made ss 
mainly of partially stabilized zirconia, in view of the 
strength, toughness and abrasion resistance required 
for the plate. 



[0019] Th c ramie substrate is used in order to allow 
the ceramic member of the present invention to have a 
stiffness as a whole. The substrate suitably has a (total) 
thickness of 80 um or more, preferably 100 um or more. 
[0020] The ceramic substrate may have other func- 
tions). The ceramic substrate may consist of a single 
layer or a plurality of layers, tn the latter case, all the lay- 
ers need not have the same shape and each layer may 
have a different function. Incidentally, the ceramic sub- 
strate 10 shown in Figs. 2B and 2C has no window. 
[0021] tn sintering a laminate of a green sheet for 
ceramic substrate and a thin green sheet having fine 
throughholes formed therein, a stress is generated 
between the materials constituting the two green 
sheets. In order to relax this stress, it is preferable that 
the short side length (width) "w" of transverse direction 
(short side) of window of ceramic substrate in the layer 
adjoining the thin ceramic plate and the shortest dis- 
tance "d" between two adjacent fine throughholes of 
thin ceramic plate have the tallowing relation: 

w (mm) £ 10/d (um) 

preferably 

w (mm) £ 25/d (um) 

more preferably 

w (mm) £ 50/d (um) 

[0022] When w (the short side length of window) is 
smaller than 10/d, cracks tend to appear between fin 
throughholes owing to the stress generating during sin- 
tering of the above-mentioned laminate. 
[0023] When w (the short side length of window) is too 
large, there arise reductions in, for example, (1) handle- 
ability of green laminate, (2) strength of sintered lami- 
nate and (3) flatness of thin ceramic plate. Therefore, w 
is desirably 10 mm or less. 

[0024] Figs. 1A, 1B, 1C, 2A. 2B, 20, 3A, 3B, and 3C 
show examples of the ceramic member having fine 
throughholes, according to the present invention. 
[0025] Rgs. 1 A, 1 B and 1 C show a ceramic member 
wherein a thin ceramic plate 7 having fine throughholes 
1 is laminated on a ceramic substrate 9 having windows 
3 to form an unrtarily sintered material. Figs. 2A, 2B, and 
2C show a ceramic member wherein a thin ceramic 
plate 7 having fine throughholes 1 , a ceramic substrate 
9 having a window 3 and a ceramic substrate 10 having 
no window are laminated in this order to form an unrtar- 
ily sintered material. Figs. 3A, 3B, and 3C show a 
ceramic member wherein a thin ceramic plate 7 having 
fine throughholes 1 is laminated on three layers of 
ceramic substrates 9 each having windows 3 (the win- 
dow shapes of ne substrate are different from those of 
other substrates), to form an unitarily sintered material. 
[0026] In the present invention, the green sheet for 
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thin ceramic plate and the green sheet for ceramic sub- 
strate are produced as follows. A slurry or paste for 
each green sheet is prepared in a conventional manner 
by mixing, into a ceramic powder, an appropriate binder, 
an appropriate plasticizer, an appropriate dispersing 
agent, an appropriate sintering aid, an appropriate 
organic solvent, etc. From the slurry or paste is formed 
a ceramic green sheet of desired thickness, by a known 
method such as doctor blade, calendering, printing 
process, reverse roll coater or the like. Then, cutting, 
punching, formation of fine throughholes, etc. are con- 
ducted as necessary; a plualrty of green sheets are 
laminated by thermal pressing or the like; thereby, an 
unitary laminate having a desired shape and a desired 
thickness is formed. The formation of fine throughholes 
is conducted, for example, by the use of a die or an NC 
puncning machine or by excimer laser processing. Inci- 
dentally, said formation may be conducted for a green 
sheet before lamination or for a laminate. 
[0027] When there is used, as the thin ceramic plate, 
one composed mainly of partially stabilized zirconia, it is 
possible to add, to a partially stabilized zirconia powder, 
30% by weight or less of an auxiliary such as alumina, 
silica, transition metal oxide, clay, mullrte, cordierite, spi- 
nel, titania or mixture thereof. 
[0028] The unitary laminate is then sintered and con- 
verted to an unitarily sintered material. The sintering 
temperature is generally about 1, 200-1, 700°C, prefera- 
bly about 1 ,300-1 ,600°C. 

[0029] Incidentally, when the unitarily sintered mate- 
rial has warpage, the warpage can be corrected by 
placing a flat ceramic-made weight or the like on the sin- 
tered material and subjecting them to resintering at a 
temperature close to the above-mentioned sintering 
temperature. 

[0030] Desirably, the particle diameters of powder in 
green sheet for thin ceramic plate satisfy the following 
two conditions in order for the diameters of fine through- 
holes and the distance between two adjacent fine 
throughholes to fall in respective target levels. In forma- 
tion of fine throughholes in green sheet by mechanical 
punching or by excimer laser processing, unlike in the 
case of processing of sintered substrate, particles per 
se cannot be cut. Therefore, when the particle diame- 
ters of powder are large, the "after processing" surface 
of green sheet and inner surfaces of the fine through- 
holes for thin ceramic plate is inferior in precision, flat- 
ness, and smoothness and has fins. 
[0031] Also, small particle diameters of powder are 
effective for making small the elongation of green sheet 
for thin ceramic plate taking place during formation of 
fine throughholes. 

Condition 1 for particle diameters of powder 

[0032] A green sheet for thin ceramic plate is heat- 
treated at 500°C for 2 hours to remove the organic com- 
ponents contained therein, such as binder, plasticizer, 



dispersing agent and the like, whereby a test sample is 
prepared. This test sample is measured for specific sur- 
face area by BET. Using this specific surface area, a 
sphere-equivalent diameter D BET of powder particles in 
5 green sheet is calculated. By allowing the D BET to be in 
the following rang , the resulting green sheet can have 
improved processability and handleabilrty in formation 
of fine throughholes: 

'<> 0.02 <> D BET * 0:2 [urn] 

wherein 

D BET = 6/pS[ M m] 
15 p ; theoretical density of powder [g/cm 3 ] 

S: specific surface area by BET, of powder [rrf/g] 

When D BET is smaller than 0.02, the particle diameters 
of powder are too small and it is difficult to produce a 
20 green sheet of uniform quality. Further, an adhesion 
among powders increases, thereby deteriorating the 
precision, flatness, and smoothness. 

Condition 2 for parti cle diameters of powder 

25 

[0033] A slurry or paste for green sheet for thin 
ceramic plate is diluted with the same solvent as used in 
the slurry or paste and then measured for average par- 
ticle diameter by the use of LA-700 (a laser diffraction 

30 type particle size tester manufactured by Horiba). This 
average particle diameter is required to be 0.8 urn or 
less, preferably 0.6 \im or less. The smaller the average 
particle diameter, the higher is the flatness and smooth- 
ness of the surface or the inner surface of the fine 

35 throughholes of the green sheet after punching or laser 
excimer processing. 

[0034] By allowing a volume percentage of ceramic 
powder and a volume percentage of organic compo- 
nents, both contained in the green sheet for thin ceramic 

40 plate, to satisfy the following formulas, there can be 
expected increase in precision of formed fine through- 
holes, improvement in flatness and smoothness of the 
surface of processed green sheet or the inner surfaces 
of the fine throughholes formed therein, reduction in 

45 generation of attachments in green sheet, and reduction 
in elongation of green sheet. Incidentally, the organic 
components refer to binder, plasticizer, dispersing 
agent, etc. 

so 0.80 <; A+B <S 0.98 

0.40 <; A £ 0.55 

A = GDxfa/(a+b)]x1/ Pc , 

55 

B = GDxI{[b j /(a+b)]x1/ Pj } 

wherein 
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A: volume percentage of ceramic powder, 
B: volume percentage of organic components, 
a: parts by weight of ceramic powder, 
b: parts by weight of organic components 

(b=Ibj), 5 
bj: parts by weight of single organic component, 
GD : density of "as molded" green sheet [g/cm 3 ] , 
p co : theoretical density of ceramic powder [g/cm 3 ] ( 
p,: theoretical density of single organic compo- 
nent [g/cm 3 ]. 10 

[0035] The crystal phase ut partially stabilized zirconia 
in the thin ceramic plate having fine throughholes is 
allowed to consist mainly of a tetragonal system or at 
least two systems selected from cubic system, tetrago- is 
nal system and monoclinic system. The thin ceramic 
plate having fine throughholes is preferably composed 
mainly of partially stabilized zirconia having such a crys- 
tal phase, because such a composition can endow the 
thin ceramic plate with excellent strength and tough- 20 
ness. 

[0036] It is advantageous to use an adhesive layer 
between the green sheet for thin ceramic plate and the 
green sheet for ceramic substrate. Use of this adhesive 
layer can reduce the pressure required for laminating 25 
the two green sheets. The lamination pressure is prefer- 
ably 100 kg/cm 2 or less, more preferably 40 kg/cm 2 or 
less. Too large a lamination pressure tends to generate 
cracks between fine throughholes because the distance 
between fine throughholes is small. 30 
[0037] The material for adhesive layer may be the 
slurry, paste, binder, plasticizer, solvent or mixture 
thereof, all used in production of green sheet. 
[0038] The adhesive layer is formed by coating, print- 
ing, spraying or the like. 35 
[0039] Preferably, the sintering shrinkage curve of the 
green sheet for thin ceramic plate and the sintering 
shrinkage curve of the green sheet for ceramic sub- 
strate satisfy the following condition: 

40 

-50°C <; T (thin plate) - T (substrate) s +50°C 

more preferably 

-20°C s T (thin plate) - T (substrate) <> +20°C 45 

Desirably, the two curves are identical particularly at the 
initial period of sintering shrinkage. In the above for- 
mula, T (thin plate) refers to a temperature (°C) at which 
the green sheet for thin ceramic plate, when subjected so 
per se to sintering under the same temperature condi- 
tions as applied for the laminate of the above two green 
sheets, shows 50% of the shrinkage S (thin plate) in the 
surface direction; and T (substrate) refers to a tempera- 
ture (°C) at which the green sheet for ceramic substrate, ss 
when subjected per se to sintering under the same tem- 
perature conditions as applied for the laminate of the 
above two green sheets, shows 50% of the shrinkage S 



(substrate) in the surface direction. 
[0040] When the above condition is not met, the thin 
ceramic plate, which has a small thickness, tends to 
form wrinkles and dents owing to the stress generating 
during sintering; further, the thin ceramic plate, in which 
the hole-to-hole distance is small, tends to generate 
cracks between the holes. 

[0041] Next, the present invention is specifically 
described by way of Example. 
[0042] First, a thin green sheet was prepared as fol- 
lows. 

[0043] In a ball mill were mixed, for 30 hours, 100 
parts by weight of a partially stabilized zirconia powder 
containing 3 mole % of Y 2 0 3 (D BET of powder = 0.1 
urn), 8 parts by weight of a polyvinyl butyral resin 
(binder), 3 parts by weight of OOP (plasticizer), 2 parts 
by weight of a sorbrtan fatty acid ester type dispersing 
agent, 35 parts by weight of xylene (solvent) and 35 
parts by weight of 1 -butanol (solvent), whereby a slurry 
for green sheet formation having a viscosity of 2,000 cp 
was obtained. The slurry was subjected to defoaming 
under vacuum to adjust the viscosity to 4,000 cp. Using 
the resulting slurry, a thin green sheet was formed so as 
to have a thickness (after sintering) of 30 (im, by the use 
of a doctor blade apparatus. 
[0044] The slurry after defoaming under vacuum was 
diluted with a xylene/1 -butanol solvent (1:1 by weight 
ratio) and measured for average particle diameter. The 
average particle diameter was 0.58 nm. Incidentally, the 
tester used for the measurement was LA-700 (a laser 
diffraction type particle size tester manufactured by 
Horiba). 

[0045] In the above-obtained thin green sheet, the vol- 
ume percentage of ceramic powder was 49%, and the 
total of the volume percentage of organic components 
other than solvent and the volume percentage of 
ceramic powder was 88%. 

[0046] The thin green sheet was subjected to punch- 
ing by an NC punching machine to form 2,832 fine 
throughholes 1 so as to have a hole diameter of 40 ^m 
and a hole-to-hole distance of 36.7 after being fired 
in four rows each of 708 holes, as shown in Rgs. 5A, 5B, 
and 5C. Then, the sheet was fired, and subsequently 
cut so as to have an external form of 230 mm x 20 mm. 
[0047] Next using the above-obtained slurry for green 
sheet formation, a green sheet for ceramic substrate 
was prepared so as to have a thickness (after sintering) 
of 150 jim, by the use of a doctor blade apparatus. 
[0048] On this green sheet for ceramic substrate was 
formed an adhesive layer as follows. In a triroll mill were 
kneaded 1 00 parts by weight of a partially stabilized zir- 
conia powder containing 3 mole % of Y 2 0 3 (D B et of 
powder » 0.1 jim), 13 parts by weight of a polyvinyl 
butyral resin (binder), 5 parts by weight of DOP (plasti- 
cizer) and 50 parts by weight of 2-ethylhexanol, 
whereby an adhesive paste having a viscosity of 20,000 
cp was obtained. This paste was printed on the green 
sheet for ceramic substrate by the use of a screen print- 
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ing machine to form an adhesive layer having a thick- 
ness (after drying) of 6 urn. 

[0049] The green sheet having an adhesive layer ther- 
eon was subjected to cutting and punching to obtain a 
shape (winctpw size: 201 mm x 0.95 mm) as shown in s 
Figs. 5A, 5B, and 5C. 

[0050] The thin green sheet and the green sheet hav- 
ing an adhesive layer thereon were laminated and ther- 
mal-pressed under the conditions of 30 kg/cm 2 , 80°C 
and 1 minute to produce an unitary laminate. 10 
[0051] The unitary lanrvnata was sintered at 1,500°C 
for 3 hours. The resulting unrtarily sintered material was 
sandwiched between flat porous aluminum plates of 2 
mm in thickness and resintered at 1 ,500°C for 5 hours 
to correct warpage. In the sintered material, the average is 
grain diameter of ceramic grains in the thin ceramic por- 
tion was 0.7 urn. 

[0052] Thus, there can be produced a ceramic mem- 
ber which is an unrtarily sintered material comprising a 
thin ceramic plate 7 having fine throughholes 1 and a 20 
ceramic substrate 9 having a window 3. By forming gold 
electrodes 13 on this ceramic member, there can be 
obtained a field shutter as shown in Figs. 5A, 5B, and 
5C. 

[0053] The above-produced ceramic member having 25 
fine throughholes can also be used as an ion current- 
controlling head, as shown in Fig. 4. 
[0054] That is, by combining (1) the above-produced 
ceramic member having formed thereon electrodes 15 
for electric field shutter (gold electrodes having a thick- 30 
ness of 0.3 urn), (2) an ion source comprising a thin die- 
lectric plate 21 and a line electrode 11 and a finger 
electrode 1 2 provided on the both sides of the plate, and 
(3) a dielectric drum 19, an ion current-controlling head 
as shown in Fig. 4 can be assembled. 35 
[0055] The application of the present ceramic member 
is not restricted to the ion current-controlling head. The 
present ceramic member can be used also in other 
applications requiring a member having fine through- 
holes in the thin plate portion. 40 
[0056] As is clear from the above description, the 
present ceramic member having fine throughholes. 
since the thin ceramic plate portion is made of a 
ceramic material- of heat resistance, abrasion resist- 
ance, corrosion resistance and low thermal expansion, 45 
can be applied to various media over a wide tempera- 
ture range and is superior in positional and dimensional 
precisions as well as in durability. Therefore, the present 
ceramic member is applicable to a wide range of appa- 
ratuses and is very useful. 50 
[0057] Although partially stabilized zirconia is men- 
tioned here as a preferred material for use in the inven- 
tion, it will be apparent to the expert in the field of 
ceramics that other ceramic materials are also suitable 
and may be employed. 55 



Claims 

1 . A ceramic member of an unrtarily sintered material 
having fine throughholes, comprising: 

a ceramic substrate having at least one window 
and 

a thin ceramic plate laminated onto the sub- 
strate so as to cover the window, 
wherein the thin ceramic plate has a plurality of 
fine throughholes at the portion(s) correspond- 
ing to the at least one window and each hole- 
to-hole distance is 70 urn or less. 

2. A ceramic member having fine throughholes 
according to Claim 1 , wherein the thin ceramic plate 
is composed mainly of partially stabilized zirconia. 

3. A ceramic member having fine throughholes 
according to Claim 2, wherein the thin ceramic plate 
composed mainly of partially stabilized zirconia 
comprises crystal grains having diameters of 2 urn 
or less. 

4. A ceramic member having fine throughholes 
according to Claim 2 or 3, wherein the partially sta- 
bilized zirconia is zirconia stabilized partially with 2- 
6 mole % of yttrium oxide. 

5. A ceramic member having fine throughholes 
according to any of Claims 1-4, wherein the fine 
throughholes of the thin ceramic plate have diame- 
ters of 70 jim or less. 

6. A ceramic member having fine throughholes 
according to any of Claims 1-5, wherein the thin 
ceramic plate has a thickness of 50 or less. 

7. A ceramic member having fine throughholes 
according to any of Claims 1-6, wherein the 
ceramic substrate has a thickness of 80 urn or 
more. 

Patentanspruche 

1 . Keramikelemerrt aus einem einhertlich gesinterten 
Material mit feinen Durchgangsfochern, umfas- 
send: 

ein Keramiksubstrat, das zumindest em Fen- 
ster aufweist. und 

eine dunne Keramiktafet, die auf das Substrat 
laminiert ist, urn das Fenster zu bedecken, 
worin die dunne Keramiktafel eine Vielzahl fei- 
ner DurchgangslOcher an dem/den 
Abschnitt(en) aufweist, der/die dem zumindest 
einen Fenster entspricht/entsprechen, und 
jeder Abstand von Loch zu Loch 70 ujti Oder 
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weniger betragt. 

2. Keramikelement mit feinen DurchgangslOchern 4. 
nach Anspruch 1, worin di dunne Keramiktafel 
hauptsfichlich aus teilweise stabilisiertem Zirkoni- s 
umdioxid besteht 

3. Keramikelement mit feinen DurchgangslGchern 

nach Anspruch 2, worin die dunne Keramiktafel, die 5. 
hauptsachlich aus teilweise stabilisiertem Zirkoni- w 
umdioxid bestPh: KristallkOrner mit einem Durch- 
messer von 2 ^m oder weniger umfaGt. 

4. Keramikelement mit feinen DurchgangslOchern 

nach Anspruch 2 oder 3, worin das teilweise stabili- is 6. 
sierte Zirkoniumdioxid Zirkoniumdioxid ist, das mit 
2 bis 6 Mol-% Yttriumoxid teilweise stabilisiert ist. 

5. Keramikelement mit feinen DurchgangslGchern 

nach einem der Anspruche 1 bis 4, worin die feinen 20 7. 
DurchgangsJOcher der dunnen Keramiktafel einen 
Durchmesser von 70 jim oder weniger aufweisen. 

6. Keramikelement mit feinen Durchgangsldchern 
nach einem der AnsprQche 1 bis 5, worin die dunne 25 
Keramiktafel eine Dicke von 50 urn oder weniger 
aufweist. 

7. Keramikelement mit feinen DurchgangslOchern 
nach einem der Anspruche 1 bis 6, worin das Kera- 30 
miksubstrat eine Dicke von 80 jim oder mehr auf- 
weist. 

Revendications 

35 

1. Element de c6ramique d'un mat6riau fritt6 de 
manure unttaire ayant des trous de passage fins, 
comprenant : 

un substrat de c6ramique ayant au moins une 40 
fenfitre, et 

une plaque de c6ramique mince stratrfi6e sur le 
substrat de fagon & couvrir la fenfttre, 
dans lequel la plaque de c6ramique mince a 
plusieurs trous de passage fins au niveau de la 45 
ou des parties correspondent ft la ou les fen6- 
tres et chaque distance trou A trou est de 70 
urn ou moins. 

2. Element de c6ramique ayant des trous de passage so 
fins selon la revendication 1, dans lequel la plaque 

de c6ramique mince est principalement compos6e 
de zircone partiellement stabilise. 

3. Element de c6ramique ayant des trous de passage ss 
fins selon la revendication 2, dans lequel la plaque 

de c6ramique mince principalement compos6e de 
zircone partiellement stabilise comprend des grains 



de cristal ayant des diamfctres de 2 ^m ou moins. 

Element de c6ramique ayant des trous de passage 
fins selon la revendication 2 ou 3, dans lequel le zir- 
cone partiellement stabilise est du zircone partielle- 
ment stabilise avec 2-6 % en mole d'oxyde 
d'yttrium. 

Element de c6ramique ayant des trous de passage 
fins selon Tune quelconque des revendications 1 -4, 
dans lequel les trous de passage fins de la plaque 
de c6ramique mince ont des diam&res de 70 jim 
ou moins. 

Element de c6ramique ayant des trous de passage 
fins selon Tune quelconque des revendications 1 -5. 
dans lequel la plaque de c6ramique mince a une 
6paisseur de 50 ou moins. 

Element de c6ramique ayant des trous de passage 
fins selon f'une quelconque des revendications 1 -6, 
dans lequel le substrat de c£ramique a une 6pais- 
seur de 80 ^im ou plus. 
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